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3.1





$\mathbb{N}$ $E$ Banach $E^{*}$ $E$ $E$
$E^{*}$
$\Vert\cdot\Vert$ $x\in E$ $x^{*}\in E^{*}$ $\langle x,$ $x^{*}\rangle$ $E$
$\{x_{n}\}$ $x$ $x_{n}arrow x$ , $x_{n}arrow x$ $E$
$J$ $x\in E$ $Jx=\{x^{*}\in E^{*}$ : $\langle x,$ $x^{*}\rangle=\Vert x\Vert^{2}=\Vert x^{*}\Vert^{2}\}$
$E$ (smooth), (strictly convex)
(reflexive) $B$anach $J$ $E$ $E^{*}$ 1
$E$ $J$ [25, 26]
1819 2012 1-8 1
$\phi:E\cross Earrow \mathbb{R}$ $x,$ $y\in E$
$\phi(x, y)=\Vert x\Vert^{2}-2\langle x, Jy\rangle+\Vert y\Vert^{2}$
[1] $C$ $x\in E$ $\phi(z, x)=\min\{\phi(y, x):y\in C\}$
$z\in C$ $z$ $Q_{C}(x)$ $Q_{C}$ $E$ $C$
(generalized projection) [1, 13] $E$ Hilbert
$\phi(x, y)=\Vert x-y\Vert^{2}$ Hilbert (metric
projection)
$T:Carrow E$ $F(T)$ $T:Carrow E$ (r)
$\bullet$ $F(T)\neq\emptyset$
$\bullet$ $x\in C$ $p\in F(T)$ $\phi(p, Tx)\leq\phi(p, x)$
$E$ Hilbert (r) (quasinonex-
pansive) $C$ $T:Carrow E$ (r) $F(T)$
[20, Proposition2.4]
$T:Carrow E$ (asymptotic fixed point) $\hat{F}(T)$
$p\in C$ $T$ $x_{n}arrow p$ $x_{n}-Tx_{n}arrow 0$
$C$ $\{x_{n}\}$ [23] $F(T)\subset\hat{F}(T)$
$T:Carrow E$ (r) $F(T)=\hat{F}(T)$ $T$ [18,20]
relatively nonexpansive
$\{T_{n}\}$ $C$ $E$ $\{T_{n}\}$ $\bigcap_{n=1}^{\infty}F(T_{n})$
$E$ $\{x_{n}\}$ (weak cluster point
weak subsequential limit) $\omega_{w}(\{x_{n}\})$
$\omega_{w}(\{x_{n}\})=$ { $z\in E$ : $\{x_{n}\}$ $\{x_{n}.\}$ $x_{n}.$ $arrow z$}
$\{T_{n}\}$ (Z) $x_{n}-T_{n}x_{n}arrow 0$ $C$ $\{x_{n}\}$
$\omega_{w}(\{x_{n}\})\subset\bigcap_{n=1}^{\infty}F(T_{n})$ (Z)
[2, 4-6, 8, 9]
3(r)
$E$ (uniformly convex) Banach $C$ $E$
$\{T_{n}\}$ $C$ $E$ (r) $\{T_{n}\}$
2
$u \in\bigcap_{n=1}^{\infty}F(T_{n})$ ( )
(hybrid method) [19, Theorem 3.1]
3.1 ([4, Theorem 4.2] [2, Proposition 6]). $\{T_{n}\}$
$F= \bigcap_{n=1}^{\infty}F(T_{n})$ $\{T_{n}\}$ (Z) $x$ $E$
$C$ $\{x_{n}\}$ $x_{1}=Q_{C}(x)$ $n\in \mathbb{N}$
$\{\begin{array}{l}H_{n}=\{z\in C:\phi(z, T_{n}x_{n})\leq\phi(z, x_{n})\};W_{n}=\{z\in C:\langle x_{n}-z, Jx-Jx_{n}\rangle\geq 0\};x_{n+1} =QH w_{n}(x)\end{array}$
$\{x_{n}\}$ QF $(x)$
[27] (shrinking projection method)
3.2 ([4, Theorem 4.4] [2, Proposition 6]). $\{T_{n}\}$
$F= \bigcap_{n=1}^{\infty}F(T_{n})$ $\{T_{n}\}$ (Z) $x$ $E$
$C$ $\{x_{n}\}$ $C_{1}=C$ $n\in \mathbb{N}$
$\{\begin{array}{l}x_{n}=Q_{C_{n}}(x) ;C_{n+1}=\{z\in C_{n}:\phi(z, T_{n}x_{n})\leq\phi(z, x_{n})\}\end{array}$
$\{x_{n}\}$ QF $(x)$
3.1 3.2
3.3 ([4, Lemma 4.1]). $F$ $E$ $\{M_{n}\}$ $\{N_{n}\}$ $E$
$F \subset\bigcap_{n=1}^{\infty}M_{n}$ $x$ $E$
$\{x_{n}\}$ $E$ $n\in \mathbb{N}$ $x_{n}=Q_{N_{n}}(x),$ $x_{n+1}\in N_{n}$
$x_{n+1}=Q_{M_{n}}(x)$
$\bullet$ $\{x_{n}\}$
$\bullet$ $\phi(x_{n+1}, x_{n})arrow 0$





$|$ 3.1, 3.2 [28, 29] $E$
(uniformly smooth) Banach $C$ $E$
[28, 29] $f:C\cross Carrow \mathbb{R}$ (r) $S:Carrow E$
$y\in C$ $f(z, y)\geq 0$ $z=Sz$
$z\in C$ $f$
$EP(f)=\{z\in C:f(z, y)\geq 0, \forall y\in C\}$
$EP(f)\cap F(S)$
$f:C\cross Carrow \mathbb{R}$ $f$
[10]
(Fl) $x\in C$ $f(x, x)=0$
(F2) $x,$ $y\in C$ $f(x, y)\leq-f(y, x)$
(F3) $x\in C$ $f(x, \cdot):Carrow \mathbb{R}$
(F4) $x,$ $y\in C$
$t\in[0,1]\mapsto f((1-t)x+ty, y)$
[3] [11] $x\in E$ $r>0$
$T_{r}(x)= \{z\in C;f(z, y)+\frac{1}{r}\langle y-z, Jz-Jx\rangle\geq 0, \forall y\in C\}$ (4.1)
(4.1) $E$ $C$ 1
(r) $*$ 1, $F(T_{r})=EP(f)$
$EP(f)\cap F(S)$
$*1T_{r}$ [7] $Q$ [4] $(sr)$
4
3.1 [3]
4.1 ([29, Theorem 3.1]). $S:Carrow E$ (r) $\{r_{n}\}$ $\{\alpha_{n}\}$ $[0,1]$
$F(S)=\hat{F}(S),$ $\inf_{n}r_{n}>0,$ $\lim\sup_{n}\alpha_{n}<1$ $EP(f)\cap F(S)\neq\emptyset$
$x$ $E$ $C$ $\{x_{n}\}$ $x_{1}=Q_{C}(x)$ $n\in \mathbb{N}$
$\{\begin{array}{l}H_{n}=\{z\in C:\phi(z, T_{r_{n}}J^{-1}(\alpha_{n}Jx_{n}+(1-\alpha_{n})JSx_{n}))\leq\phi(z, x_{n})\};W_{n}=\{z\in C:\langle x_{n}-z, Jx-Jx_{n}\rangle\geq 0\};x_{n+1}=Q_{H_{n}\cap W_{n}}(x)\end{array}$
$T_{r_{n}}$ (4.1) $J^{-1}$ $E^{*}$
$\{x$ $Q_{EP(f)\cap F(S)}(x)$
$n\in \mathbb{N}$ $V_{n}:Carrow E$ $V_{n}=J^{-1}(\alpha_{n}J+(1-\alpha_{n})JS)$
[4, Lemma 3.2]




$E$ $E^{*}$ ( )Af
$A_{f}(v)=\{$ $\emptyset\{v^{*}\in E^{*}:f(v, y)\geq\langle y-v, v^{*}\rangle, \forall y\in C\}$ $(v\not\in C)(v\in C)$
;
[3, Theorem 3.5] $n\in \mathbb{N}$ $(J+r_{n}A_{f})^{-1}J=T_{r_{n}}$
$*$ 2 [2, Proposition 6] [2, Example 7] $\{T_{r_{n}}V_{n}\}$
(Z) 3.1 $\square$
3.2 [2-4]
4.2 ([28, Theorem 3.1]). $S,$ $\{r_{n}\},$ $\{\alpha_{n}\},$ $T_{r_{n}}$ $J^{-1}$ 3.1
$F(S)=\hat{F}(S),$ $\inf_{n}r_{n}>0,$ $\lim\sup_{n}\alpha_{n}<1$ $EP(f)\cap F(S)\neq\emptyset$ $x$
$*2$
$A_{f}$ $(A_{f})^{-1}0=\{z\in E:0\in A_{f}z\}=EP(f)$
$(J+r_{n}A_{f})^{-1}J$ $A_{f}$ (resolvent)
5
$E$ $C$ $\{x_{n}\}$ $C_{1}=C$ $n\in \mathbb{N}$
$\{\begin{array}{l}x_{n}=Q_{C_{n}}(x) ;C_{n+1}=\{z\in C_{n}:\phi(z, T_{r_{n}}J^{-1}(\alpha_{n}Jx_{n}+(1-\alpha_{n})JSx_{n}))\leq\phi(z, x_{n})\}\end{array}$
$\{x_{n}\}$ $Q_{EP(f)\cap F(S)}(x)$
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